The values of self-diffusion coefficient of pure silicon melt and impurity diffusion coefficients of O, Al, Β and Ρ in silicon melt have been calculated on the basis of the Enskog theory implemented with a pair-correlation function at contact between dissimilar atoms. The activation energies for diffusion were also estimated by taking into account the temperature dependence of packing fraction of the host silicon melt.
INTRODUCTION
The diffusion of impurities in silicon melt causes the following phenomena in crystal growth process: (i) it determines the growth rate dependence of segregation The purpose of this work is to estimate diffusion coefficients of four impurity elements in silicon melt by applying the Enskog theory coupled with a pair-correlation function.
THEORY
In the atomic dynamic theories, atoms in a fluid are assumed to interact in accordance with a certain type of interatomic pair potential. (i-y)
where y is the packing fraction of the melt defined by y = πη&Ί6. (5) where g aa and g ßß are partial pair correlation function at contact between similar spheres:
and y = y a + yp, where y a and y ß are packing fractions of species a and β, respectively. Another expression for g aß was presented by Protopapas and Parlee 121, which has been corrected for approximate features involved in Eq.(6) in the following form (hereafter referred to as
• (7) On the other hand, Carnahan and Starling /4/ modified the Percus-Yevick expression, by adding correction terms (hereafter referred to as CS). Hence, the resulting expression for g aß is:
If the last term in angular parentheses in Eq. (9) is omitted, this equation reduces to the Percus-Yevick expression.
RESULTS AND DISCUSSION
Let us first estimate the self-diffusion coefficient in the pure silicon melt by using Eq. 
CONCLUDING REMARKS
Self-diffusion coefficients in silicon melt and diffusion coefficients of O, Al, Β and Ρ in silicon melts were theoretically estimated within the framework of Enskog's theory, with a correction factor as a consequence of molecular dynamic theory. The present approach is found quite useful by making qualitative prediction possible with respect to the diffusion coefficients of impurities in silicon melt, although further experimental determination is required before the full potential of the present approach for predicting the diffusion coefficients in silicon melts can be assessed. Nevertheless, we conclude that the present theoretical approach works rather well and it would be interesting to extend the idea presently employed to the subject of oxygen incorporation in the CZ process for silicon crystal, so that the validity may be tested on a wider base.
